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Art Unit: 2877 

DETAILED ACTION 
Claim Objections 

1. Claims 1, 3, 5-11, 14 and 15 are objected to because of the following informalities: 
Steps (a)-(h) are recited but claim 1 does not show such step numbering. It will be assumed that 
steps (a), (b), (c) etc. are referring to steps (k), (1) etc. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-4 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by EP 01 
82469. 

EP 01 82469 shows a method and apparatus for obtaining surface profilometry and three 
dimensional surface contours comprising: 

(j) projecting a grid on a reference object (reference plane); the grid being located at a 

first position relative to the camera and to the reference object; 
(k) taking, with the camera (linear array camera, 1420), an image of the reference object 

illuminated by said projected grid; said image of the reference object having 

intensity values for each pixel; 
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(1) repeating steps (j) and (k) at least two times (three frames each of reference plane; 

translation of grating, page 25 first paragraph; Figure 8A) with the grid being 

located at two different known positions relative to the camera and to the 

reference object to yield -at least three intensity values for each pixel; 
(m) computing the reference object phase for each pixel using the at least three reference 

object intensity values for the corresponding pixel (Figure 8A); 
(n) projecting the grid on the object; the grid being located at said first position', 
(o) taking with the camera an image of the object (implicit) by said projected grid; said 

image of the object having intensity values for each pixel position (implicit); 
(p) repeating steps (n) and (o) at least two times with the grid being located at said two 

different positions to yield at least three intensity values for each pixel (Figure 

8A); 

(q) computing the object phase for each pixel position using the at least three object 

intensity values for the corresponding pixel (Figure 8 A); 
(r) computing the difference of height between the object and the reference object for 

each pixel using said reference object phase and said object phase for the 

corresponding pixel (Figures 4B and 8B; pages 25-26): and 
(claim 2) using said difference of heights between the object and the reference object for 

each pixel to determine the relief of the object, (e.g. Figure 10 shows an object's 

relief). 

With regards to claims 3 and 4, please see page 25. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 9-12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over EP 01 
82469 as applied in claim 1 and further in view of WO 98 55826. 

EP 01 82469 shows all the steps as applied in claim 1, but does not show the comparison 
of images with 1 80 degree phase difference. 

WO 98 55826 shows measuring surface flatness using shadow Moire technology and 
phase stepping image processing wherein, the Moire fringe patterns are computed using the light 
intensity equations (page 6, lines 12-14) with different phase values, two of which have 180 
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degrees, i.e. pi radian, difference. The relative position of the object/reference object is 
sequentially chosen as to create four phase-shifted Moire fringe patterns (page 6, lines 3-11). The 
thus obtained intensity images are then subtracted (page 7). The result is then used for fiirther 
data processing steps, e.g. filtering smoothing, as described in WO 98 55826 to provide 
preliminary analysis of the object/reference object. Therefore, one of ordinary skill in the art 
would have used the subtracting of the two phase shifted images in order to obtain a clearer 
image. 

With regards to claim 14, WO 98 55826 shows the embodiment on page 20 describes an 
interferometry method to determine the variation of the object^s surface with temperature over 
time. For that purpose, the measurements are repeated to determine the change in surface 
flatness, i.e. variations of heights, of the object (page 20, lines 6-14). At the time of the 
invention, one of ordinary skill in the art would have monitored changes due to temperature 
changes over time and thus would meet the limitations of claim 14. 

4. Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over EP 01 
82469. 

EP 01 82469 shows a method and apparatus for obtaining surface profilometry and three 
dimensional surface contours comprising: 

a grid projecting assembly (grating projector, 1410), including a grid (G; Figure 7), an 
illuminating assembly including a light source (e.g. laser. 111; Figure 2) to be 
projected through the grid onto the object, a projector to project the grid onto the 
object; 
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an image acquisition apparatus including a camera provided with an array of pixels 

(linear array camera, 1420): 
a computer (processor, 150; digital computer associated with memory and peripherals; 

page 12, first paragraph) configured for: 

- receiving images of the projected grid on a reference object from the image 
acquisition apparatus; 

- computing the reference object phase for each pixel using the at least three 
reference object intensity values for the corresponding pixel (Figure 4A; page 16, 
second paragraph; 

- computing the object phase for each pixel using the at least three object 
intensity values for the corresponding pixel (Figure 4A); and 

- computing the difference of height between the object and the reference object 
for each pixel using said reference object phase and said object phase for the 
corresponding pixel (Figure 4B). 

EP 01 82469 does not expressly show the grid is mounted on a support and that the 
computer is configured for positioning the grid relative to the object and the image acquisition 
system, however '469 shows that the object is mounted on a rotary stage (1490., Figure 13 A), the 
movement of the rotary stage being controlled by a processor (1470, Figure 14) which allows to 
change the position of the object's surface relative to the grid and the acquisition system. 
Therefore one of ordinary skill in the art would have changed the relative position of the grid to 
the object in order to optimal alignment and thus meeting the limitations of the claim. 
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Allowable Subject Matter 



Claim 5-8 and 15 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 1 12, 2nd paragraph, set forth in this Office action and to include all of the limitations of 
the base claim and any intervening claims. 

Any inquiry concerning this communication or earlier conmiunications from the 
examiner should be directed to Andrew Hwa S. Lee whose telephone number is 571-272-2419. 
The examiner can normally be reached on Tue-Fr. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley Jr. can be reached on 571-272-2800 ext 77. The fax phone 
number for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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